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A 'Short '  Feedback  M e c h a n i s m  Contro l l ing  FSH Secret ion  

I t  has recently been demonstrated tha t  in addition to 
feedback mechanisms based on the interplay between the 
hypothalamic-pi tui tary complex and the peripheral tar- 
get glandsZ, 2, other types of control systems exist in 
endocrinology. Feedback mechanisms completely inde- 
pendent of the hormones secreted by the peripheral target  
glands, and in which the inhibitory signal is provided by 
pi tui tary hormones themselves, have recently been de- 
scribed for the control of adrenocorticotropic hormone 
(ACTH) 3, of luteinizing hormone (LH) 4-e and of other 
pi tui tary hormones (see MEss and MARTINI ~ for refer- 
ences). For these systems, the names 'short ' ,  ' internal '  or 
'auto '  feedback mechanisms have generally been adopted. 

CORBIN 8,9 has reported that  median eminence (ME) 
implants of follicle stimulating hormone (FSH) are effec- 
t ive in lowering pi tui tary FSH stores and the concentra- 
tion of the hypothatamic factor controlling F S H  secretion 
(FSH-releasing factor or F S H - R F ) ;  control ME implants 
of LH and bilateral amygdalar  implants of F S H  were 
without  significant effects on the same parameters. These 
results have been interpreted to mean tha t  a 'short '  
feedback mechanism may exist also for the control of the 
secretion of F S H  and tha t  the receptors sensitive to the 
inhibiting effect of F S H  are located in the ME. However, 
because of several potential  limitations inherent in im- 
plantat ion techniques, other interpretations are also pos- 
sible. For  instance, any t ime a hormone is implanted in 
the brain, certain nervous structures have to be lesioned 
in order to allow the passage of the needle, so tha t  the 
results obtained are the algebraic sum of a non-specific 
effect (lesion effect) and of the specific effect of the 
material  implanted. Moreover, when the area which is 
explored is the ME, the possibility exists tha t  the com- 
pound implanted is transported and distributed to the 
anterior pi tui tary through the portal  vessels: in this case 
the effect observed might  be due to an action on pi tui tary 
cells rather than on structures belonging to the central 
nervous system; this possibility has been stressed in 
recent years mainly by BOGDANOVE z°. In addition, 
CORBIN'S s,2 experiments were performed on normal ani- 
mals with their gonads in situ, so tha t  it cannot be ex- 
cluded tha t  some F S H  was absorbed into the systemic 
circulation; this may obviously have elicited the release 
of gonadal steroids and the inhibition of F S H  and 
F S H - R F  secretion through the classic (steroid) feedback 
mechanism n .  

In order to overcome all these difficulties, it was de- 
cided to study whether the t rea tment  of castrated male 
rats with exogenous F S H  might  bring about  some modi- 
fication of pi tui tary stores of F S H  and of hypothalamic 
stores of FSH-RF .  

Male rats of the Sprague-Dawley strain (average body 
weight 150 g) were castrated;  in 1 group of 10 animals 
t rea tment  with F S H  was begun 3 weeks after the opera- 
t ion; t rea tment  was continued for 5 days, administering 
s.c. the daily dose of 20 pg of ovine N I H - F S H - S  v Two 
groups of castrated controls (10 rats/group) were used: 
one was given saline, the other one was treated with a 
mixture of ACTH plus LH for 5 days. Four  identical 
experiments were performed. After sacrifice, the F S H  
content  of the pituitaries of the different groups of ani- 
mals was measured in homogenates of pooled glands by 
using the ovarian augmentat ion test of STEELMAN and 
POHLEY 1~ a s  modified by PARLOW a n d  REICHERT 13. A 
2 + 2 design was adopted against a standard of F S H  
(NIH-FSH-S3, ovine) ; 3 assay animals were used for each 
point. The index of precision (A) and the relative potency 
were calculated by the methods recommended by GAD- 

DUM 14. The F S H - R F  act ivi ty  present in the hypothalami 
of the different groups of rats was quant i ta ted according 
to the procedure of DAVID, FRASCHINI and MARTINI zS. 
This is based on the ability of hypothalamic extracts to 
deplete pi tui tary F S H  stores when injected into the 
carotid artery of normal recipient male rats;  an amount  
of hypothalamic tissue corresponding to 3/4 of a hypo- 
thalamus was routinely injected into each recipient 
animal. 

The data  summarized in the Figure clearly indicate 
that  t rea tment  with exogenous F S H  results in a signifi- 
cant drop in pi tui tary stores of F S H  and in the hypo- 
thalamic content  of F S H - R F .  None of these effects was 
obtained when LH + ACTH was injected. 

These data, which confirm CORBIN'S s,9 results from 
another approach, apparently indicate tha t  high plasma 
levels of F S H  may reduce the secretion in further 
amounts of F S H  through a 'short '  feedback loop; the 
data  also indicate tha t  this happens because the synthesis 
and the storage of F S H - R F  are inhibited. Apparently, the 
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Effect of s.c. administrat ion of FSH on the pi tu i tary  content of 
FSH and on the hypothalamic concentration of FSH-RF.  Columns 
represent the mean of the results obtained in the 4 experiments per- 
formed. Dots indicate the s tandard error of the mean. The scale on 
the left side refers to FSH values; the scale on the right side refers 
to FSH-RF values. 
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i nh ib i to ry  signal p rov ided  by  F S H  is ve ry  specific;  i t  has  
been  imposs ib le  to  dup l ica te  i t  b y  using 2 o the r  pituitaa-y 
h o r m o n e s  (ACTH + LH) .  

These  resul ts  a n d  the i r  i n t e r p r e t a t i o n  are  also sup-  
p o r t e d  b y  t h e  d a t a  of NEGRo-VILAR and  MEITES le and  
of CORBIN (personal  commun ica t i on ,  1967) wh ich  have  
shown  t h a t  h y p o p h y s e c t o m y  is fol lowed in t he  ra t  b y  the  
appea rance  of measurab le  a m o u n t s  of F S H - R F  into t he  
pe r iphera l  b lood;  t r e a t m e n t  of h y p o p h y s e c t o m i z e d  ani-  
mals  w i th  p i t u i t a r y  F S H  makes  F S H - R F  p la sma  levels 
d isappear .  A n o t h e r  r ecen t  resu l t  po in t s  to  t he  same con- 
clusion x7 : t r e a t m e n t  of h y p o p h y s e c t o m i z e d - c a s t r a t e d  ra t s  
w i th  F S H  has  been  s h o w n  to reduce  the  size of the  nuclei 
of several  h y p o t h a l a m i c  cellslS,lL 

Rdsumd. Les au teur s  o n t  mon t r6  que  l ' admin i s t r a t i o n  
s.c. & h o r m o n e  fo l l icu lo-s t imulante  (FSH)  ent ra ine ,  chez 
le r a t  male  castr6, une  d i m i n u t i o n  s ignif icat ive  de quan t i -  
t6s de F S H  pr6sen tes  dans  l ' h y p o p h y s e  e t  de  F S H -  
releasing fac tor  ( F S H - R F )  stock~es dans  l ' hypo tha l amu s .  
Ces r6sul ta ts  sugg&rent q u ' u n  m6canisme de , s h o r t  feed- 

back,~ p e u t  contr61er ta s6cr6tion de F S H  ; ce m6can i sme  
de ~contre-r6gutat ion courte~ agi ra i t  au n iveau  de l ' hypo-  
t ha l amus .  
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Chromosome Aberrations Induced by Daunomycin in Human Leucocyte Cultures, with the Apparent 
Synergistic E f f e c t  o f  Arginine 

D a u n o m y c i n  is an  an t ib io t ic  i sola ted  f rom Streptomyces 
peucetius (GRIEN e t  al. x) which has  la te ly  seen some suc- 
cess in e x p e r i m e n t a l  use aga ins t  ch i ldhood leukemias  and  
ce r ta in  solid t u m o r s  (TAN et  al. 3). I t  is a glycoside wi th  
an aglycone c h r o m o p h o r e  l inked to  an  amino  sugar,  
which  b inds  to  D N A  b o t h  in vivo and  in v i t ro  (GOLD- 
BERGa). A few s tudies  have  been  r epo r t ed  on the  adverse  
ac t ion  of D a u n o m y c i n  on mi to t ic  ac t iv i ty  (DIMARCO et  
al. 4, ~). Cessat ion of D N A  and  R N A  syn thes i s  (DIMARCO 4,e, 
GOLDBERG s) and  specula t ions  on t h e  role of D a u n o m y c i n  
in b locking o t h e r  b iochemica l  processes  h a v e  been  re- 
p o r t e d  b u t  t he re  h a v e  been  no  r epo r t ed  s tudies  on the  
act ion of th is  an t ib io t ic  on  c h r o m o s o m e s  excep t  for  nega-  
t ive  resul ts  n o t e d  in H e L a  cells (OSTERTAG and  KER- 
STEN~). W e  m a y  pos tu l a t e  t h a t  a d rug  which  can  cause 
cessa t ion  of D N A  syn thes i s  and  inhib i t  p ro te in  syn thes i s  
(DIMARCO et  al.S) m a y  have  the  capac i ty  to  cause chro-  

mosomal  aber ra t ions .  This  pape r  r epor t s  con f i rma t ion  of 
th is  pos tu la te .  

Cul tured h u m a n  leucocytes  f rom 3 normal  females  were 
t r ea t ed  wi th  D a u n o m y c i n  dur ing  the  last  12-48 h of a 72 h 
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Table I. Analysis of chromosome aberrations induced by daunomycin 

Treatment No. of cells % of cells with 
analysed aberrations 

Frequency and types of aberrations 

Fragments Interchanges Aberration 
frequency/cell 

Control 100 0 0 0 0 

Daunomycin/zg]ml 

12 h 0.02 and less 100 0 0 0 0 

24 h 0.01 and less 100 0 0 0 0 
0.02 70* 57.1 60 92 2.17 

48 h 0,01 and less 100 0 0 0 0 
0.02 and more b no mitosis 

Only 70 cells were available for study, b Complete cessation of mitotic activity was observed with 0.03/tg/ml of Daunomycin for I2, 24, or 
48 h. 


